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B KARPENKO G. V. 14111

USSR/Academy of Sciences - Ukrainian SSR Mar 50

"In Presidium of the Academy of Sciences of the
Ukrainhian SSR," G. V. Karpenko

"Visoyk Ak Nauk Ukrains'koy RSR" No 3, pp Th-T76

Evaluates 1949 sci activity on basis of reports de-
livered to Presidium of Acad Sci Ukrainian SSR by

Sec of Physicomath, Chem, Agr, and Social Sci. Num-
bers of sci reports, publications, lectures and con-
sultations are given. !
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KARPENKO, G. V.
Academy of Sciences of the Ukrainian S.5.R.

Presidium of the Academy of Sciences of the Ukrainian S.S.R. during September Visnyk
AN URSU 22 No. 10, Oct. 1950

Monthly List of Russian Accessions, Library of Congress, August, 1952. UNCLASSIFIED.
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Effect of surface-active substances on the fatigue of steel
G. V. Kagpenko,, Doklady Akad. Nuuk S 8.8 K. 13, 1225-X
1 1950} ~Thé curve of the fatigue strength « of a petlite-
ferrite steel, showing in air the normal bebavior of a limiting
const. # as a functiott of the no. of cycles N (at const. 5 =
10,000 cycles, win. ), shows i steady fall of ¢ with increasing
X, without voust. limit, ina cortonive medium, H:O. \With
1205265 AmUH added to the H), the vonnal shape anid .
the liniting const. ¢ sre testored. hnervase of the conen, of
the AmOH frum 0.210 26 has little effect. Theactum of the
surfuce-uctive AmOH consists in adsorptive lowering of the
_ tesistance to deformation, amd inhibition of the commosive
* tetion of HyO through adsorptive passivation. With a tem-
pered surhitic ateel, at a = 28§00 cycles/min., addn. of 0.2
AmOI to distil. H,0 lwered the limiting coust. ¢ by 2%
While a lubricating vil lowered the limiting o of that steel by
7.50%. the sume oil with 245 oleic acid added priduced a
lowering by 19S¢.  While # has 1o significant effect ou the
limiting  in tests i air, the lowering of o in a surface-active
metinm increases with decreasing s, Thus, with the perlite-
fernite steel, addn. of 265 AmOIH to H,0 lowered ¢ by 75
{ at n s 10,000, und by B0€0at 5 = B0 An inactive par-
“Mlin uil with 207 oleie acid lowerad ¢ by 550 at m o= 3000,
and by 7€ at 1500, This is taken to indicate that the
peaetration of the surfuce-active substance into the micro-
cracks proceeds with a finite velocity, and that, at too
high &, the time during which the microcracks are pricd open
i« too short for the substance to penetrate. The effect of the
auface-active substatices is greater on quenchiod steels, atd
greater ou polished than on rough surfaces. N. Thon
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P& 174739

USSR/Metals - Steel, Physical © 1 Sep 50
Chemistry of

"Concerning the Problem of the Formation of
Microcracks From Fatigue," G. V. Karpenko,
Inst of Constr Mech, Acad Sci USSR

*pok Ak Nauk SSSR" Vol LXXIV, No 1, pp 95-98

Surface energy of solid, and distribution
over surface influence sppesrance of slips
which precede formation of fatigue cracks.
Shows varied processing of solid, establish.-
ing surface ultramicrogecm, causes varied

. eed 174739

USSR/Metals - Steel, Fhysical 1 Sep 50
‘ Chemistry of
(Contd)

distribution of surface energy and varying
conditions for formation of fatigue micro-
cracks and for effect of surface-active sub-
stances on this procesg. Submitted by Acad
P. A, Rebinder.

174739
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KARPEMKO, G. V.

npdsorption as the Origin of Corrosion Fatigue of Mectals,"” Dop. Ak Nauk URSR,

Yo 2, pp 116-119, 1951

B-75777
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Atm.3L A ALTALLURGICAL LITERATURE CLASSIFICATION

The Isfuscos of Acuve Buteases oa the Serface of Mes!
Parte co Theis Fatigne Linit. * U. V, Karpenko.  (Zaval.
skaya Laborstoriya: Hutnické LUy, TU5T, voi=o, Mar., .
148). {In Czcch). The suthor crilicizes the practice of

‘fatigun testing in air spplied 10 parte which ace to operats in
oil. Fatigue leste wers made at 2840 cyvles min. on Kheb
steel (C0.04%, Crd-939,, Ni0:-40% max.). The fatigue
limita in castor oll Gere about 16%, lower than in dry air, sl
the valuss for specimens in & 2% solution of iso-amyl-alcohol
weve about 44%, lowee than the correeponding vatues in dry
alr. Carbon steels were teated in dry air and iso-amylaleohol
salutiona at 10,000 ayclea/min.  The valure in the latter wern
abous 13% lower than in the former, The influeno of the
surface quality of the.mt amdd the conceatration of the
working medium wrre examined.  Ground mirfaces are
more senaitive to this effect than tumed parts and heat.
treated are moce sensitive than thoos not heat-treatesd,
Evea very low concentretions of surface.active substances in
lubricating oil .csuse & dectedso in the fatigue limit of the
lubricated part.—E. o. 21 :
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RAETENKO, G.V.

Strength of coal. Sbor, trud, Inst. stroi, mekh, 4N URSR no,.l15:
151-164 '51, (MIRA 1134)
(Coal~~Testing)
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The Mechanism of Carrosion Fatigue. t. V. Rarpenke.
ihoklady Ashselemii Nauk, t.NRAL, TOGE vol, 770 2
pp. 827- a3, {In Russian).  The nechaniam of vwrrosens:
wides the inthenee of wlternating load in 1 eoreosive wedinm
e disenand. o author lulieves that cugrosion (atuue
-otisinta of two nECCIItive  JiUd e 1) The develoy
pent of nienarneks whone formation is accelerated by the
..l—u)-lion of iona ; sl () the true cOrrORIOR Proreed freiveten
[ hernniend corrosioll) insicle thowe reacks which makes them
urow. The flrat process catmen the furmation of i ogreat
number of microepeks whichwre orentated l--qnmln'ulnul) Lo
This mechaniam capluine the welectivity

the nctive streses.
of * derp corrosion,’ pn'l'l-rvnlml formation of transery atadline

f
-racks, amd the npoxsibility of complete protection. Proter
tion stops the electroclierical process of eoarrosion insade
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USSR/Metals - Steel, Corrosion 11 Jul 51

"Concerning Corrosion Fatigue,” G. V. Karpenko,
Inst of Phys Chem, Acad Sci USSR

"Dok Ak Nauk SSSR" Vol LXXIX, No 2, pp 287, 288

Gives addnl exptl data on mechanism of corrosion

fatigue supplementing previous paper published in
"Dok Ak Nauk SSSR." Vol IXXVII, No 5, 1951. Em-
phasis was made on investigation of adsorption ef-
fect in process of corrosion fatigue, using 1% ag
soln of saponin as corrosive medium. Specimens
with zinc protectors were erployed in tests. Sub-
mitted by Acad P. A. Rebinder T May 51.

214762
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~eluslonr that vinder the efect of eorrosion, fatigue joay cause
“faflure -under oy joad. Theoreticully, therafore, 1o rea
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“ta-10,000 cycics pax cppdurance tests were:
followlng dctive anpolar solps. contg, . -
fve subtisnee (M8 ot -+ 2% el acid); “polar
-surfaceactive | substince” {water . 3%
water 43 ‘& corrosion medhum.’
] the. influence: of frequency on -
atigue endurance wod ratio of theendurance timits in
. ~the medium and iz ai expressed 45 ‘- percentage. The -
o yesulte showatd thatiin urfaco-active medla, the plot of this ORI
eriterfon agadnst eycles per il b3 abscissasy is'the sameas .
ar._nonsus face-active medby, ecent. that “the - cueves fie: -
“at-Jower endirance. values. For- corrosiopeactive- mediy
. Yo same, steel v tested T atrated water (pH 0 at-frev . -
© ‘guencies of 2,000,. 5,000, and 10,000 eycles’ -min., but
. the curves are, plotted ‘to <how the value of the criterion
- ngalhst total no.-of cycles. “for- endurance it
. Zcorroston-active mediz: shows: decrease - which * becomey -
“linear it the range'd. X 10 t020 x,l()';yclcsa;u! Is fess, t
“higher the frequency "Ttlmsame criterts for steel in-cor

) frovsi}oqcnc@ivﬂi media are’p dgteazugainst-'umzf(o—m hrs.)
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Kreltnko ¢
KARPENKOnG'V'

Qualitative modifications in steel subjected to "adsorption"- and

corrosionfatigue processes, Nauch.zap, IMA L'viv.fil AN URSR 2

no,1:64-83 153, (MLRA 8:11)
(Steel--Fatigue)
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NARPENA L, . o
KARPENKO,G.V.; ISHCHENEKO,I.I.

Residual compression stresses as a method of controlling "adsorptiom®
and corrosion fatigue in steel. Nauch.zap, IMA L'viv AN URSR 2 no.l:

84-93 153, (MLRA 8:11)
(Steel--Fatigue) (Strains and stresges)
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EARPBNKC, G.V.

Iubricating oils as an agent reducing the strength of steel.
Sbor.trud.Inst.stroi.mekh,AN URSR no.18:116-133 'S3. (MLRA 9:8)
(Steel~-Corrosion)
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KRRPENKD, &V ]
LIKETMAN, V.1.; REBINDER, P.A.; KARPEHKQ! gg!&‘iYEGOROV' N.G., redaktor;
NRVRAYEVA, N.A., tekimic e or

[Bffect of a surface-active medium on processes of metal deformation]

Viiianie poverkhnostno-aktivnol sredy na protsessy deformatsil metal-
lov. Moskva, Izd-vo Akademil nauk SSSR, 1954. 206 p. {MIRA 8:b)
(Deformation (Mechanics)) {Metals)
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KARPENKO,G.V.
' Mechanism of "adsorption" fatigue in metals. Nauch.zap. IMA L'viv

f£i1. AN URSR. Ser. mash. 3 no.2:29-39 ‘'s5k. (MLRA 8:11)
(Stsel--Fatigue)
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KARPENKO, G.V.

Training scientific workers in the Institute of Mechanical Enginsering
and Automatic Control of the Lvov branch of the Academy of Sclences
of the Ukrainian S.S.R. Vianyk AN URSR 25 no.10:65-67 0 '54, (MIBA 8:1)

1. Direktor Institutu mashinoznavstva i avtomatiki AN Ursr.
(Uxraine--Technical education)
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/(,q/? PE»VKO G V

USSR/ Physics Techn. Physics
Ccera ot 11 a

" Authors : Karpenko

R

- Title Efi‘ect of surface-active substanceﬁ on the damping decrement of
o ;osc:Lllations in steel

Perfodical ¢ Dokl, AN SSER, 97, Ed. 1,81 - 83, July 195k

Abstract ¢ The effect of- surface—active substances on the osc1llat10n-dampmg
: " process was explained by testing a Shi¥h-15 steel sample in a
.-Mlalashenko fatlgue-testing machine, The results obtained ‘are
explained by the changes in oscillation characterlstics in the tested
' artlcle. Seven USSR references. Table, graph

Tnstitution : Acad, of Sc. Ukr—SSR Tnstitune of Hachine Construction and Aut,omatics, - .
Lvov,: : S

Presented by,’. _Academician, P A. Rebinder s Ap"il 2, 195k
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KARPRNKO,G.Y., doktor tekhnicheskikh nauk, professor, redaktor; SAVIH,G.N.

e, LOPATINSKIY,Ya.B., redaktor; LEONOV,M.Ya., doktor fiziko-
matematicheskikh nauk, redaktor; MIKHYLOVSKIY,V.N., kandidat tekhni-
cheskikh nauk, redaktor; PARASYUK,0.S., kandidat fiziko-matematiche-
skikh nauk, redaktor; PANASYUK,V.V., kandidat fiziko-matematicheakikh
nauk, redaktor; ZIL'BAN.M.S., redaktor; RAKHLINA,N.P., tekhnicheskly
redaktor

[Scme problemes in the fatigue of steel with calculation of the influ-
ence of active agents]Hekotorye voprosy ustalostnoi prochnosti atall s
uchetom vliianiia aktivnoi sredy. Kiev, Izd-vo Akademil mauk USSR, 1955.
48 p. (MIBA 9:3)

1. Akademlya nauk URSR, Kiyev. Institut mashinoznavstva i avtomatiil,

2, Deystvitel'nyy chlen AN USSR (for Savin) 3. Chlen~korreaspondent
AN USSR (for Lopatinaiiy) (Steel~~Fatigue)

APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000720820009-3"



"APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000720820009-3

KARPENKO Georgiy Vladimirovich, professor, doktor tekhnicheskikh nauk
i REBIHDER PUAS;Bkademik, redaktor; KAZANTSREV,B.A., redaktor: RAKHLINA,
N.P., tekhnicheskiy redaktor

[BEffect of active liquid media on the strength of steel] Vliianie

aktivnykh zhidkikh sred na vynoslivost' stali. Kiev, Izdevo Akadmnii

naule Meraingkod SSR, 1955. 205 p. (MLRA 9:7%)
(Steel--Tasting)
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KARPENKO, G.V., MIKHAYLOV, P.A., ISHCHENKO, I.I.
Simultaneous sffect on the fatigue strength of steel of con-
centrated stress and surface active media. Dop. AN URSR no.5:

bile-lily7 155, (MIBA 9:3)

1. Institut mashinoznavstva ta avtomatiki AN UASR. Predstaviv
diysniy chlen AN URSR G.M. Savin.
(Steel-~Fatigue)(Rlasticity)
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KARPENEO, G,V,; YANCHISHIN, ¥.P,

On the simltaneous affect of corrosive agents and stress concentratimm
on steel strength. Dop,AN URSR no.6:525-528 55, (MLRA 9:7)

1l,Institut mashinoznavstva ta avtomatiki AN URSR. Predstaviv diysniy
chlen AN URSR G.M,Savin.

(Steel--Testing)
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KARPENKD, G. V. S
KARPENXO_E GV

In the Institute of Machanical Engineering and Automatics of the

Academy of Sciences of the Ukrainian S.S.R. Visnyk AN URSR 26

n0.1:69-70 Ja '55, (MIRA 8:3)
(Mechanical engineering) (Automatic control)

CIA-RDP86-00513R000720820009-3
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KARPENKO,G.V., doktor tekhnicheskikh nauk, professor.

Greative cooperation with production. Visnyk AN URSR 26 no,7:
71-73 J1's55, (MLRA 8:10)

1. Dirextor Institutu mashinoznavstva ta avtomatiki Akademii nauk
URSR,

(Academy of sciences of the Ukrainian SSR.)
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KARPENKO,G.V.
Power engineering of the future (based on materials of the Internativnal
Conference on the Peaceful Use of Atomic Bnergy). Visnyk AN URSR 26 no.9:
52-55. S'55., (MIRA 8:11)

(Atomic power)
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KARPENKO, G. |
| s
: Utilization of atomic energy for indatrial
) purposes. Tr. from the Russian, S
P 4. Vol. 7, no. 3/, Mar./Apr. 1956. ELEXTRONENERGITA, Sofiys. B
SOURCE: East European Accessions List EEAL
Vol. 5, No. 8, August 1956. (EEAL) Library of Congress. :
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KARPE +, doktor tekhnicheskikh nauk, professor.: YATSYUK, A.I.,
inzhener. 3
N Effect of power cutting on steel endurance. Vest.mash. 36 no.10: .
32-34 0 *56. (MLBA 9:11)
(Steel--Teating) (Metal cutting)
i

y N
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$/123/59/000/09/01,036
AC02/A001

Translation from: Referativnyy zhurnal, Mashinostroyeniyep 1959, No. 9, pp.11-12
# 32853

AUTHOR;: Karpenko, G, V,

TITLE: On the Universality of the Adsorption Effect in Metal Strength Q
Reduction T Ty

'PERTODICAL: V sb.: Issled, po fiz, tverdogo tela, Moscow, AN SSSR, 1957,
pp. 273-278

TEXT: As a result of the adsorption interaction between an external
medium and a metal under strain, the resistance of the metal to deformation and

breakdown decreases, the yield limit of single crystals is reduced, and the
creep rate increases, The adsorption of surface-active elements from the
surrounding medium on the surface of steel causes a decrease of the fatigue
strength of the latter. The presence of a variety of imparfections mainly
ultramiecroscopic ones, usually concentrated in areas which are regarded as weak-
spots in crystallo-chemical respect, is of special importance fc. the inter-

Card 1/2
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5/123/59/000/09/01/036
A002/A001

On the Universality of the Adsorption Effect in Metal Strength Reduction

action of a metal under st

rain and the external medium,
Translator's note;

This is the full translation of the original Russian abstract.
B, A, M,

/B
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KARPENXO, G.V, ; YATSYUK, A,I,

-

Effect of mechanical processi
ng of steel on its fati t
[with suzpary in English], » AN UBSR no,1:23-26 '??1? ’ r?m.m.b)

1, Institut mashinoznavstvy i
AN UBSR G, M, Savin, o oveomatlkl AN UBSR. Prodstaviv akademik

(Steel—Fat igue)
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KARPENED, G.V. (L'viv)
Destruction of metals in contact with liquid metals [with
summary in English]. Prykl. mekh. 3 no.l:13-19 '57, (MLRA 10:5)

1. Institut mashinoznavstva ta aviomatiki AN URSR,

(Mercury--Metallurgy) (Duralumin--Matallurgy)
(Brass--Metallurgy)
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SOV/137-57-10-20349
Translation from: Referativnyy zhurnal, Metallurgiya, 1957, Nr 10, p 278 (USSR)

AUTHORS: _Karpenko, G.V., Yatsyuk, A.l, Yanchishin, F.P.

S
TITLE: Influence of Mercury Upon the Strength and Fatigue Strength of
Structural Materials (Vliyaniye rtuti na prochnost' i vynoslivost'
konstruktsionnykh materialov)

PERIODICAL: Nauchn. zap. In-ta mashinoved. i avtomatiki. AN UkrSSR, 1257,
Vol 6, pp 42-49 '

ABSTRACT: An investigation is made of the influence of Hg (amalgamation)
upon the mechanical properties of steel, brass, and duralumin. It is
found by tensile testing that liquid Hg significantly reduces the gy of R
specimens of brass (by 32%), while that of duralumin drops by 12%, Ss i
and the 6 of brass and duralumin drops to 0. Liquid Hg has no el
influence whatever upon polished 20Kh steel and red cooper. Fatigue :
strength is considerably reduced in testing by cyclic loading. Surface
rolling of the specimens results in a considerable increase in their
fatigue strength both in Hg and in air. The authors hold that the
decline in mechanical properties is due to the penetration of the Hg,

Card 1/2 via a system of defects, into specimens that have not had surface
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SOV/137-57-10-20349 S
Influence of Mercury Upon the Strength (cont.) ‘

rolling. The Rebinder adsorptive-cleavage effect makes it appcarance under these
conditions. Surface rolling closes all the surface defects, and this renders the el

metal insusceptible to the action of Hg.
P.N.
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AUTHOR: Karpenko, G.V., Doctor of Technical Sciences, Professor,
—Znd Tynnyy, A.ll., Babey, Yu.IL., Engineers. l2z-2-13/23
PITLE . On the depth of the sulphur-enriched layer in the sulph=-

iding of steel and cast iron (O glubine sloya,obogashch-
ennogo seroy pri sul'fidirovanii stali i chuguna)

PERIODICAL: 'Vestnik lashinostroyeniva'" (Bngineering Journal),
1957,v/00.2, pp. ol ~ 62 (U.S.S.R.)

ABSIRACT : I’;ledium‘?temperatuxe (540 - 570 C) sulphiding in a solid,

liquid or gas medium has been claimed by the NMinsk Motorcar
Plant (Minskiy Avtozavod) to produce sulphur diffusion to a
depth of up to 0.3 um and to yield a better wear resistance
in toolg and machine cangonsnts. ‘hesc cleius were examined
by the use of the radio-active S35 having a beta radiation of
0.17 MeV. The test technique is described. 0.0021{: of radio-
active FeS was added to the FeS in the sulphiding bath (con-
taining 13.2% FeS). The tests show sulphur penetration to a
depth of 16 p in steel and 30 p in cast iron. The wesar res-
istance due to the anti-friction and anti-seizure properties
of sulphur is restricted to this thin layer.

Card 1/1 There are 2 figures, includng 1 graph and 4 Slavic references.,

AVAIIABLE: Library of Congress
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AUTHOR: KARPENKO,G,V PA - 2768
TITLE: Role of the Hydrogen Absorption in the Gorrosion Fatigue of Steel.

, (Rol' navodorazhivaniya pri korrozionnoy ustalosti stali, Russian)
PERIODICAL:  Doklady Akademii Nauk SSSR, 1957, Vol 113, Nr 4, pp 850-852 (U.S.S.R.)

Received: 6 / 1957 Reviewed: 7/ 1957

ABSTRACT: In previous works the author developed absorption-electrochemical
conceptions on the corrosion fatigue of steel. The present paper in-
vestigates this kind of fatigue of steel in the case of high stress
amplitudes. In the case of simulfaneously aciing and repeatedly
changing stresses absorption~, diffusion-, and corrosion phenomena
oocur in the metal, whioch are discussed in detail., Atomlc hydrogen,
which is reduced on metal, diffuses into the metal latiice, saturates
1% (on which occasion hydrides may be formed), and causes hydrogen
brittleness. In the case of the metal deformation and hydrogen con-
temination of sufficiently deep domains of metal, hydrogen penetrates
into the depths along the surfaces of the shift with great rapidity.
On the occasion of the tests carried out samples of soft steel formed
cathodes and anodes in acid electrolyte and were at the sams time
stretched on a tensile-testing machine for 1-2 minutes up to breaking
point, Thig led to the brittle destruction of the cathode of plaztic
steel along the surfaces of displacement (illustration 1 a), on which
occasion strength was reduced by ebout 10%, while the real siresses
were reduced by about the double, The anodes did not change at all
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PRESENTED BY:

SUBMITTED:
AVAILABLE:
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PA - 2768
Role of the Hydrogen Absorption in the Corrosion Fatigue of Steel.

and were torn in exactly the same manner as in the air. Also in the
case of a copper anode and a steel cathode. when no hydrogen was ds-
posited on the latter, the aforementioned phenomena wers not ob-
served. The great rapidity of saturation with hydrogen was astonish~
ing. The expsriments carried out by the author laad ons to suppcse
that in the cass of such prolyorystalline metals like steel, which
have a great number of micro-cathode and micro-ancde points on the
boundary between the metal and the milleu, the saturation of sathode
points with hydrogen takes place vory rapidly under the glven condi--
tions. (1 Illustration and 4 Citations from Slav Publications).

Institute for Machine Soience and Automaticy of the Academy of
Science of the Ukrainian 3SR, Lerberg

P.A.REBINDER, member of the Acadany

18.10.1956

Library of Congress
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KARPENKO, Georgly Vladimirovich; YATSYUK, Arsenly Ivanovich; ISHGHENKO, I.I.,
kend, tekhn, nauk, vidp., red.; KISINA, I.V., red. vid-vo;
SKIIMOVA, VQEQ. tekhn, red.

[Bffect of surface working upon the strength of steel in actlve

1iquid media] Vplyv obrobvky poverkhni na vtomu mitsnist! stall v

aktyvnylh ridynnykh geredovyshchakh, Kyiv, Vyd-vo Akad, naul

URSR, 1958. 113 p. (MIRA 1137)
(Steel) (Metal cutting)
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Kaktewte CV.
/
* 5(%) PHASE I BOCK EXPLOITATION S0V /2610

. Akademiya pauk Ukrayins'koyi RSR. Instytut mashynoznavstve ta
avtomatyky
Deyaki pytannya fizykc-khimichnoyl makhanliky metaliv

(Pryaical, Chemical, acd Mesna-iceal Properties, of Metals)
Kyyiv, 1958. 142 p. 1,000 coples printed.

Resp. Ed.: H.V. Karpenko, Doctor of Technical _Sciencea; Ed. of
Publishing Eouse: Vol Peorxoystiery; Teah. Edet V.I. Yurchyshyn.

PUREOSE: The collection s tebanded for meballurgical engineers desiring infor-
mation on fatigue end corrosion.

COVERAGE: The colisction of 15 srileies in Ukrainisn compiled by 9 authors en-
gaged in favlgus and corposion researcly, is devoted to the subject of engineere
ing practices in teating the Pat’gue properties of metals, meinly steel, with '
a particular emphasia on the PL2admenin of corrosion fatigue and the effect cf
various 1iquid media upon Suzr fatigue. Methods of investlgation are described

Cerd 1/5
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* Physical, Chemical, and Mechanisel | Jonhe) 80V/2610

and tke results evainated. oz collestion is dedicated to the sixtieth
anniversary of the Acadsminlen Petro Oleksandrovych (Petr Aleksandr vich)
Rebinder, an eminent meSullirg!et. The tasts were conducted at the pstytut
budivel'noyl mekhaniky (S4mirtusel Meckenics Institute), Kiyev, Inmstytut
maghynoznavstva ta AVSM0aT vy TMrsklne-bullding and Autoamation Institute),
Ltvov, both undev $a2 apmsorsilp of Hue krainian Acedemy of Sclences ,' and
at the Pelitekhricheyr Los% !Poiytacknical Institute), Khar'kov.
References follow each airilcis

TABLE OF CONTENTS:
Introduction

Rebirdsr, P.0. On Prpzloceizrizel Mechanlces

_Karpenko, B, Effect of Ervirummeri on the Strength
of Metals :

Afendyk, L.H. Deformation Aunlsotropry of Mechanical Properties
of Steel in Certain Nonuniin-m Processes of Plastic Deformation

sard 2/5
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Physical, Chemicsl, and Mechenical (cont.) 80V /2610

Karpenko, E.V. New Concepts on the Mechanism of Corrosion Fatigue

Yanchyshyn, F.P. Effect of Agressive Liquid Media on the Fatigue
Strength of Steel Subjected to Stress Concentrations

Yatsyuk, A.I. Absence of Direct Relationship Between the Fatigue
Strength and Corrosion Resistence of Steel

Karpenko, E.V. and F.P. Yanchyshyn. Effect of the Tapping
Temperature of IGRE Steel Upon its Corrosion Resistance and its
Corrosion-Fatigue Strength .

Stepurecko, V.T. Corrosion Resistence of "45" Steel

Stepurenkc, V.T. Corrosion-Fatigue Strength of "45" Steel in Hydro-
sulphuric Sclutions [Acid ]
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PLysisal, Chemical and Mechanical (Cont.) 80V /2610

Yanchyshyn, F.P. Nature of Fatigue Failure of Induction-hardend gpecimens
of “45° Steel with Staess Raisers 196

Chayevs'kyy, M.Y. Brittleness of Low-carbon Steel Cauged by the
Action of Hydrogen 112

Chayevs 'kyy, M.Y. Effect of Molten’ Tin Upon the Fatigue Strength
of Ste=l ‘

Tymnyvy, A.N. Effect of Sulphiding by the MAZ {Minsk Motox-
vehicle Piant] Method on the Wear-resistance of Iron end Steel

Chayevs 'kyn¥isAMachine for Fatigue Testing in Certain Liquid
Medla ‘ . ’
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Fhysical, Chemical, and Mechanical ‘: (Cont.) S0V/2610
. b
Yatsyuk, A.I., V.T. Stepurenko, end F.P Yanchyshyn{" Methods
LI ¥ f
Investigating the Fatigue Strength of Metals in A '
Media with the NU Testing Machine Aggressive Liguid

AVAILABLE: Library of Congress (TA465.A42)
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21-1-8/26
AUTHORS: Karpenko, G.V., and Kripyakevich (Kryp'yakevych), R. I. .
_ I, R
TITLE: On the Effect of Hydrogen on Strained Steel (0O deystvii vedo- ot

roda na deformiruyemuyu stal')

PERIODICAL: Dopovidi Akademii Nauk Ukrains'koi RSR, 1958; # 1, pp 57-40
(USSR)

ABSTRACT: The authors carried out experiments for studying an effect
of hydrogen in the deformation process of soft steel on its .l
mechanical properties. A special accessory to the IM-12 re- ef;f
search tensile machine made it possible to place a steel e
sample being stretched at a constant rate into an electro-

. lyte and apply a cathode oT anode potential to it.

i‘ Observations have shown that the samples of steel 3 did

not lose their plasticity and did not change other mechanical

properties on applying anode potential, although they became S

covered with thin films of oxides during the experiment. How- o e

ever, on applying cathode potentiarl, the steel gamples lost R

plasticity and broke along the planes of shift. Mechanical

properties of the cathode-polarized samples altered congider-
ably, in particular, indices of plasticity and real breakdown

- stress. The limit of durability and yleld point remained

- Card 1/2 practically unaltered independent of the type of electrolyte,

APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000720820009-3"



"APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000720820009-3

On the Effect of Hydrogen on Strained Steel 21-1—8/26

ASSOCIATION:

PRESENTED:

SUBMITTED:
AVAILABLE:
Card 2/2

anode material and density of current. Experiments have shown
that the variation of mechanical properties of the cathode-
polarized samples depended primarily upun the density of
current and only insignificantly upon the anode material. .
Results of experiments have been compiled into a table, and Y
the dependence of some properties on the current density is PR
shown by the graphs in Figure 2 of the article. It is con-
cluded that in the process of steel deformation, its satur-
ation with hydrogen occurs along the shift lines during gal- s
vanization. - .
The article contains 1 photo, 1 graph, 1 table and 1 ifu
Russian reference. LE

Institute of Machine Study and Automation (Instytut mashy.no-
znavstva i avtomatyky AN URSR) of the Ukrainian Academy of Sciences

By Academician of the Ukrainian Academy of Sciences Yu.K.
Delimarskiy (Delimars'kyy)

24 June 1957

Library of Congress

1. Steel-Deformation-Physiocal factors 2. Steel-Test methods N
3. Steel-Test results y
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KARPENRO, G.V. [Ka vev):
' (L'vos) rpenke, H.V.] (L'vev); KRIPYAKEVICH, R.I. [Kryp'iakevych, R.I.]

Effect of the polarikation of steel subjec
tad to deformati
mechanical properties. Prykl. mekh. 4 no.l:376-383 sg. ons on ite

(MIFA 11:12)

l.Institut mashilovedeniya 1 avtomatiki AN USSR,
(Steel-~Testing)
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AUTHORS ; Karpenko, G. V., Kripyakevich, R. I. S0V/20-120-4-38/67 <.
T TTT———— i
TITLE: The Influence of the Polarization of Steel on Its Mechanical ’
n . Properties (Vliyaniye polyarizatsii stali na yeye mekhanicheskiye
- svoystva)

PERIODICAL:  Doklady Akademii nauk SSSR, 1958, Vol. 120, Nr 4, T
Pp. 827 - 829 (USSR) .

. ABSTRACT: The authors in various electrolytes investigated the influence

of the polarization of steel on its mechanical properties. &
special device in the tensile-testing machine IM - 12 made R
the disruption of steel samples in an electrolyte possible when T
these steel samples are ancodically or cathodically polarized '
by external power supplies. Besides, the mechanical properties
of steel can be determined in this manner during the process
of polarization., The authors examined soft annealed steel-ihith
& perlite-ferrite structure in order to be able to observe the
decrease in Plasticity. Aqueous solutions of sulfuric acid,
sodium hydroxide, or NaCl served as electrolytes. The current
density in polarization varied from O to + 60 ampres/dn?. The

Card 1/3 breaking test was carried out at a constant velocity of ex-
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The Influence of the Polarization of Steel on Its SOV/20-120-4—38/67
Mechanical Properties

tension of V = 2 mm/min, and the current was applied simultane-
ously with the starting up of the tensile~-testing machine., The
soft annealed steel-3 on the occasion of its stretching in

2ir had a distinct flow surface, a consideratle elongation, a
lateral constriction, and even flow, figures, The same phenomena
were observed on the occasion of the stretching samples with
the same velocity in an electrolyte without polarization by

an external power supply and also in an electrolyte with anodic
polarization of the stretched sample., A brittle destruction
existed in cathodically polarized samples mainly along the
planes of the maximum tangential tensions (along the flow fig-
ures). On the occasion of the cathodic polarization of the
samples the indices of plastiéity61o and ¢ and the actual breaking

tension decreased in a particularly high degree. Anodic
polarization has no influence .on the mechanical properties of
steel. The phenomena in cathodia polarization are apparently
due tc hydroden oeelusion (navodorazhivaniye) which nakes
the stretched steel samples brittle. There are 3 figures and 1
table, 4
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The Influence of the Polarization of Steel on Its SOV/20-120-4-38/67
Mechanical Properties

ASSOCTATION: Institut mashinovedenivs 1 avtomatgha Akademii nauk U3SRE
(Institute of Mechanical Bgin eering/Automation AS UkrSSR)

PRESENTED: January 24, 1958, by P. A. Rebinder, Member, Academy of
Sciences, USSR

SUBMITTED; January 23, 1958

1. Steel--Mechanical properties 2. Steel--Polarization
3. Polarization--Metallurgical effects

CIA-RDP86-00513R000720820009-3"
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Knrpenko, &V
PHASE I BOOK EXPLOITATION Sov /3631

Karpenko, Heorhyy Vledymyrovych

Koroziyna vtoma stall (Corrosion Fatigue of Steel) Kyyiv, Vyd-vo AN URSR, 1959.
175 p» Errate slip inserted. 1,000 copies printed.

Sponsoring-Agency: Akademiya nauk Ukrayins 'koyi RSR. Instytut mashynoznavstva
i avtamatyky. .

Resp. Ed.: I.I. Ishchenko, Candidate of Technicel Sciences;
Ed. of Pufblishing House: I.V. Kisina; Tech. Ed.: M.I. Yefimova.

PURPOSE: This book 18 intended for engineers and scientists working in the field
of chemical mechinery building end also for operators of machines and equip-
ment at chemical plants.

COVERAGE: The book discusses the phenamenon of brittle fracture ih stasl due to
the long-time action of corrosive enviromment and static or cyelic etresses.
On the basis of the adsorption electrochemical theory of corrosion fatigue a
nev explasnation of brittle fracture in steel is presented. The book is based
on iniestigatims made by the author and his coworkers. Corrosion fatigue

Card l/
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Corrosion Fatigue of Steel Sov/363L

phenanena are discussed in the light of the theory of physicochemical mechz_mics
of metals. Acknowledgements are made to A.I. Yatsyuk end V.T. Stepurenko

for the use of their materials in preparing the book. There are 157 references:
113 Soviet, 24 English, 1T Gemman, and 3 French.

TABLE OF CONTENTS:
Foreword
Introduction
I. Enviromment and Its Properties
1. Classification of media according to their effect om the strength

and resistance of steels
2. Corrosive media

II, Steel and Its Properties
1. On the structure of steel.

2. Physicochemical properties of steel significantly affecting
its interaction with the enﬂronment

card 2/ %
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Corrosion Fatigue of Steel 80V/3631

III. Fatigue 'of Steel
1. Fatigue of steel due to prolonged action of static and cylic
stresses ‘
2, Effect of surrounding medium on the fatigue of steels

IV. Experimental Methods of Investigating Corrosion Resistance and
Fatigue of Steel From Static and (yclic Stresses in Corrosive Media
1. Methods of investigating corrosion resistance of steel
.2, Methods of investigating corrcsion fatigue
3. Preparation of test specimens

Results of the Investigation of Corrosion Fatigue

1. Character of steel fracture from corrosion fatigue
2. Shapes of fatigue curves

3. Bffect of the properties of corrosive media

Ik, Effect of the structure of steel

5. Effect of stress concentration

6. Effect of strain hardening and residual stresses
T. Effect of subsurface lgyers in steel

Card 3/4

APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000720820009-3"



"APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000720820009-3

Corrosion Katigue of Steel SOV /3631

8. Size effect

VI. Mechanism of Corrosion Fatigue
1. Adsorption electrochemical theory of corrosion fatigue of steels
2. Mechanism of corrosion fatigue under static stresses {corrosion
cracks)

References

AVATLABLE: Library of Congress
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25(1); 18(7) PHASE I BOOK EXPLOITATION SOV/ 2426

Kerpenko, Georgly Vladimirovich, Doctor of Technical Sciences, Professor

-

Vliiyaniye mekhanicheskoy obrabotki na prochnost® 1 vynoslivost' stall (Effect
of Machining on the Strength and Fatigue Resistance of Steel) Moscow,
Mashgiz, 1959. 184 p. 5,000 copies printed.

Reviewer: V. I. Likhtman, Doctor of Physical and Mathematical Scilences,
Professor; Ed. of Publishing House: P.Ya. Purer; Chief Ed. (Southern
Division, Mashgiz): V.K. Serdyuk, Englneer.

PURPOSE: This book is intended for engineers, technicilans, and sclentists
working in the field of machine manufecturing.

COVERAGE: The book presents baslc {nformation on the strength and fatigue re-
sistance of steel, and methods of testing for these characteristics under
the action of various external media. In addition, the author discusses how,
in the presence of these media, the strength end fatlgue resistance of steel
are affected by the condltion of the surface and subsurface layers and by
changes resulting from machining (twrning, grinding, burnishing). S. V. Serensen,
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I. A. 0ding, and Ye.M. Shevandin ere mentioned in connection with their
studies of the effect of machining on fatigue strength, in particular, thre
effect of microgéometry and the state of the subsurface layer. Personallities
mentioned for contributions in related fields are: P.Ye. D'yachenko, A.I.
Isayev, V.A. Krivoukhov, L.A. Gllkman, B.I. Kostetskiy, A.A. Matalin, and
M.0. Yekobson. There are 157 references: 119 are Soviet, 20 German, and 18
English.

TABLE OF CONTENTS:
Introduction
1. Basic Concepts of Strength and Fatigue Resistance of Steel

Strength of steel
Fatigue resistance of steel

2, Some Questions of Method in the Testing of Steel for Strength
and Fatigue Resistance Under the Action of External Media

Effect of Active External Media on the Strength and Fatigue
Resistance of Steel

Classification of external media according to the predominant type
of ection on the strength and fatigue resistance of steal
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Initiation of the action of the medium under the influence of deformaticn.
Universality of the role of metal defects and of adsorption from the

external medium
Effect of active media on the strength of steel
Effect of active media on the fatigue resistance of steel

}. Effect of the Condition of the Surface and Subsurface Layers of the
Steel on Its Strength and Fatigue Resistance

Effect of microgeometry
Effect of work hardening
Effect of residual stresses

5. Effect of Machining Parameteres on the Quality of the Surface and
Subsurface layers of the Steel

Turning on lathes
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Grinding

Finlsh grinding
Polishing

Roller burnishing

6. Effect of Turning, Cylindrical Grinding, and Roller Burnishing
on the Strength and Fatigue Resistance of Steel

Conclusion
Literature

AVATLABLE: Library of Congress
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N 8/137/61/000/011/076/123
1%.¢500 kb AO60/A101

AUTHOR: Karpenko, G.V.
Paslakiuad 2ty

TITLE: On tre provlem cf the crushing mechanism of stressed metal under
the action of melten metal

PERICODICAL:  Referativnyy zhurnal. Metallurgiya, no.ll, 1961, 36, abstract
1120218 ("Byul. In-t metallokeram, 1 spetvs. szlavov AN USSR", 1959,
no. &, 79 - 85)

TEXT: The author discusses the results of experiments carried out for the
gpurpcse of clarifying the action of molten metal upon the strength characteristics
of metal in the solid state, A diffusion hypothesis 1is developed for the crushing
of stressed metal under the actlen of molten metal, complemented by consideratlions
of +ne absorpticn effect and of the interaction of the mclten metal with large
volumes of the stressed metal through defects in the 1atter, On the basis of ex-
rerimental results it is concluded that the lowering of the ductility, strength,
and endurance of the metal under the action of a surface-acuive, corroding medium,
or a medium diffusing into the metal lattice, proceeds only in the case of inter-
action of that medium with a considerable volume of the metal. Thnis is possible
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[ PR00 S0V/126-8-1-13/25
AUTHORS: Karpenko, G, V. and Kripyakevich, R, I.

TITLE: Effect of Hydrogen Diffusionl, Occurring During Deformation
of Steel, on the Mechanical Properties of the Latter

PERIODICAL: Fizika metallov i metallovedeniye, 1959, Vol 8, Nr 1,
pp 90-S4 (USSR)

ABSTRACT: A special attachment to the tensile testing machine
IM-12 (Fig 1) enabled a steel specimen to be fractured in
an electrolyte during application of a cathodic or anodic
potential from an external source of current., This
attachment also enabled the mechanical properties of the
steel and the kinetics of the hydrogen diffusion to be
determined when the elongated specimen was made the
cathode, and it was possible to change the anode material
as well as the composition of the electrolyte and the
current density. Finally this attachment enabled steel
specimens to be studied during their anode polarization.
In order to be able to observe the decrease in plasticity
the experiments were carried out with the soft annealed
steel St.3 having a pearlite-ferrite structure. Specimens
of 10 mm diameter and a working portion length of 100 mm,

Card 1/4 ,, ore washed with aviation benzene and desorbed with L
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66845
Sov/126-d-1-13/25
Effect of Hydrogen Diffusion, Occurring During Deformation of
Steel, on the Mechanical Properties of the Latter

activated carbon prior to testing. Soft steel St.3, lead,
copper and graphite were used as anode material. An
aqueous 26% sulphuric acid solution (s.g. 1.18) and an
18% aqueous solution of caustic soda were used as the
electrolytes. The current dengity changed due to
polarization from 0-60 amps/dmz Tests were carried out
at a constant rate of v = 2 mm/min. The current was
switched on and the tensile testing machine was started
simultaneously. The electrolyte was poured in immediately
before the beginning of the test (an average of 4 min
passed between the beginning of the electrolyte pouring
and the beginning of the test), The entire test lasted
from 10-15 min., _The aim of the test was to determlge the
UTs (OUTS’ kg/mm~), the yield stress (ayl 1d°, kg/mm*)

the true stress during fracture (g . k&/mm ).

true

percentage elongation (610%) and the percentage reduction

in area (Wh) of the steel during the polarization process.
. In Fig 2 the influence of polarization of steel St.3 on
Card 2/% the nature of the stress-strain curves is shown: a - in HV//
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Effect of Hydrogen Diffusion, Occurring During Deformation on
Steel, on the Mechanical Properties of the Latter

air, 0 - during anodic polarization, v, $y;d - during

cathodic polarization, The anode material was iron.

Fig 3 shows specimens of steel St.3 fractured under

various conditions: a - in air, b - during anodic

polarization and B - during cathodic polarization.

In Fig & the dependence of on current density is

shown: a - copper anode, aci\g electrolyte; b - lead

anode, acid electrolyte; B -~ iron anode, acid electrolyte;

? - graphite anode, acid electrolyte and d - lead anode,

alkaline electrolyte, The table on p 92 gives

mechanical properties of steel St.3%s determined by

tests carried out in air and iﬁ_ZBr%lectrolyte at the

optimum current density at which the greatest changes

in mechanical properties of the steel were observed.

The authcrs arrive at the following conclusions:

1) The influence of hydrogen on soft steel during its

deformation by straining consists in decreasing the

plasticity, 3) and b0, and the true stress on fracturing.
TS

Card 3/4 Ot rue® The and yield stress do not change. Lk/r
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Effect of Hydrogen Diffusion, Qccurring During Deformation on
Steel, on the Mechanical Properties of the Latter

2) The effect of the influence of hydrogen on the above
mechanical properties of steel depends on the current
density, and it becomes evident at certain optimum
current density values.

3} The fracture of cathodically polarized specimens
during elongation is brittle in nature and occurs
essentially along planes of maximum tangential siresses
(along slip lines),

There are & figures, 1 table and & references, 3 of
which are Soviet and 1 French.

ASSQOCIATION: Institut mashinovedeniya i avtomatiki AN UkrSSR
(Institute of Machine Construction and Automation,
Ac.Sc.,, UkrSSR)

SUBMITTED: June 13, 1957
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6 dl’\?"}' Vl?c‘/.‘m:r‘dv.'ck
Karpenko, orhyy Volodymyrovych
/’_-_-\
& mekhanichni vliastyvosti gtall (Influence of Hydrogen
Vydavnytstvo AN

ﬁblyv VO N
on the Mechanical Properties of Steel) Kyylv,
1,000 coples printed.

Ukr. RSR, 1960. 69 p.
1koyl RSR. Instytut mashy-

Sponsoring Agency: Akademiya nauk Ukrayins
noznavstva 1 avtomatyky.

Resp. Ed.: R. 1. Kryp'yakevych,
Ed. of Publishing House: I. V.
Kadashevych,

This booklet is intended for engineers and scientific
1 machine pbuilding.

Ccandidate of Technical Sciences;
Kisina; Tech. Ed.: 0. O.

PURPOSE:
workers in the field of chemica

n the mechanical prcperties of

steel 1s discussed from the standpoin® of the physicochemical
he theory of dislocation. The author

COVERAGE: The effect of hydrogen O

treatment of materials and t

presents a new interpretation of the mechanism of hydrogen

- S
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s/021/62/000/006/012/015
A153/A029

AUTHORS:  Karpenko, &.V.; Stepurenko, V.T,

v
TITLE: The Influencev%f Hydrogen Sulfide’ln the Plasticity of Steel

PERIODICAL: Dopovidi Akademiyi nauk Ukrayinsfkoyl RSR, 1960, Nr. 6, pp. 791 - 794

TEXT: \4 A study was made to find out the primary caﬁses of the intensive
corrosion and the decrease of the plasticity of steels/)®either due to the anodic
processes or the cathodic processes occurringin steels subjected to the effects
of humid hydrogen sulfides or aqueosus solutions of HoS, A theoretical explana-
tion of the essence of the above processes is given, It is stated that water
saturated with hydrogen sulfide decreases the plasticity of steel not because of -
anodic processes (formation of a rust layer), but owing to cathodic processes,
which produce a hydrogenation of steel. Hydrogen desorptlon almost fully restorms
the plastic properties of steel, Cathodic steel polarization in water containing
hydrogen sulfide considerably increases the loss of the plasticity of steel,
Anodic polarization retains the initial plastleity of steel in hydrogen sulfide
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5/021/60/000/006/012/019
A153/A029

The Influence of Hydrogen Sulfide on the Plasticity of Steel

water, Two mm wires made of Y-7 (Q:I)“gteel, containing 0.65% C, 0,4% Mn, 0.22% S
were investigated, TFigure 1 shows the dependence of the plasticity of steel on
the concentration of HsS and the time of submersion in hydrogen sulfide solution,
Tnere are 4 figures,

ASSOCIATION: Instytut mashynoznavstva i avtomatyky AN UkrSSR (Institute of the
Science of Machines and Automation of the AS Ukr3SR)

PRESENTED: by Yu.K. Delimars'kyy., Academician, AS UkrSSR

SUBMTTTED: December 17, 1959
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. KARPENKO, G.V. [Earpenko, H.V.] (L'vov)

New ideas on the effact on hydrogen on properties of stesl.
Prykl.mekh. 6 no.lk:361-367 '60. (MIRA 13:11)

1. Institut mashinovdeniya 1 avtomatiki AN USSR.
(Steel—Hydrogen content)

APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000720820009-3"



"APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000720820009-3

~ KARPENKO, G.V.

Mechanism of changes in the mechanical properties of steel caused
by hydrogen. Nauch.zapsIMA AN URSR. Ser.mashinoved. 7 noe6:61-63
160. (MIRA 13:8)

(Steel= ~Hydrogen content)
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nmgmg,_g.,v. , STEPURENKO, V.T. ‘ }

Effect of the nature of a corrosion medium on corrosion and

corrosion-fatigue resistance of steel. Nauch.zap.IMA AN URSR.

Ser.mashinoved. 7 no.6364=69 160, (MIRA 1318)
(Steel~~Corrosion)
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s/032/60/026/009/010/018
BO15/B058

AUTHOR: Karpenke, G, V.

TITLE: Influence of the Working Medium on the Appearance of the
Scale Effeot(£

PERIODICAL: zavodskaya laboratoriya, 1960, Vol. 26, Yo. 9.
pp. 1134 - 1135

TEXT: As far back as 1953 (Ref. 1),,f-he author showed that in bending
experiments on samples of 20X (20Kh)\Wteel with a perlite-ferrite struc-
ture, in a corrosive medium such as water, the scale effect is inverse
to that obtained with experiments in the air. Experiments conducted in
the air, in oleic acid-containing oil and river water showed (Pig., dia-
grams of the dependence of the scale-effect coefficient on the sample
diameter) that with an jncrease of the sample diameter, the durability
of the sample decreases in the air, while it increases in water and also
decreages in astivated eil,; but much more slowly than 1in the air. Since
these results contradict those by McAdam (Ref. 3); L. A. Glikman et al
(Ref. 4) experimentally checked the results by the author and McAdam
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Appearance of ths Scale Effect B0O15/B058

and established that the contradiction must be explained by the dura-
tion of the test,; i.e.; that an inversion of the scale affect occurs
with regard to experiments in the air on a sufficiently prolonged action
of the corrosion medium. This phenomenon is explained by the author by
varying effects on the layer below tne metal surface,; i.e.; & corrosive
medium weakens this layer: the weakening being relatively greater for
samples with small diameter than for those with a large diameter. Conse-
quently, the fatigue limit increases with an increase of %the sample size.
Every factor leading %o a reduction of the faultiness of the metal layer
mentioned, is bound to favor the appearance of the gcale effect. Since
the weakening of the metal layer in the gurface-active oil medium was
conasiderably smaller than in water, the appearance of the scals effect
could not be completely eliminated,but it was weskened. Por media in which
durability increases, it may be expected that a scale effect appears in
the caye of a technical treatment, wherea strengthening of the layer
below the metal surface 1is achieved., There are 1 tigure and 4 references:
3 Soviet and 1 US.
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KARPENKO, G.V., otv, red.; LECNOV, M.Ya., doktor fiz.-mat. nauk, zam,

o otv, red.; KRIFYAKEVICH, R.I., kand. tekhn., nauk, red.;
MAKSIMOVICH, G.G., kand., tekhn. nauk, red.; PANASYUK, V.V.,
kand, fiz.-mat, nauk, red.; PODSTRIGACH, Ya.S., kand, fiz,-

. mat, nauk, red.; STEPURENKO, VeTo’ kand. tekhn. nauk, I‘ed.;

.~ TYNNIY, A.A., kand. tekhn. pauk, red.,; CHAYEVSKIY, M.I., kand,

. - tekhn, nauk, red.; YAREMA, S.Ya,, kand. tekhn, nauk, red.;

HREMENNIK, T.K., red. izd-va; LISOVETS, A.M., tekhn, red.

[Machires and devices for testing metals] Mashiny i pribory dlia ;;;f
ispytanii metallov. Kiev, Izd-vo Akad.nauk USSR, 1961, 132 p. R
(MIRA 15:2) B

1. Akademiya nauk URSR, Kiev., Instytut mashinoznavstva i avtoma-
tyky. 2. Chlen-korrespondent Akad. nauk USSR(for Karpemko).
(Testing machines)
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§/735/61/000/000/001/014
AUTHOR: Xarpenko, G.Y.

TITLE: Fundaraentals of endurance and fatigua testing of metals in active media.

SOURCE: Akademiya nauk Ukrainskoy SSR. Institut mashinovedeniya i avtomatiki.
Mashiny i pribory dlya ispytaniy metallov. Kiyev, 1961, 5-10.

TEXT: Specific considerations are expounded concerning the effect of the sur-
rounding medium by corrosion, diffusion, radiation, erosion, or cavitation on both
the static endurance and the cyclic fatigue strength of solid bodies. Media which
effect a significant lowering of the level of surface energy by adsorption may act
rapidly, e.g., through a lowering of the plasticity of a metal tested at rates of defor-
mation of mm/min (cf.,e.g., Labzin,V.A., Likhtman, V.., Akad.n.SSSR,Dokl., v.
129,n0.3, 1959; Kosogovo,G. F., Likhtman, V.1.,ibid., v. 134, no. 1, 1960). Fast-acting
media contain H, the active form of which, proton gas, acts so swiftly that only in
exceedingly rapid processes, such as impacts, is the strength of the material tested
not affected thereby (cf. Karpenko,G.V., Vplyv vodnyu na mekhanichni vlastivosti
stali - The effect of water on the mechanical properties of steel, Vyd-vo AN URSR,
1960), Thus, some effect of the external medium is always experienced in static en-
durance and cyclic fatigue tests. This effect is ordinarily a weakening one (cf.
Karpenko,G.V., Vliyaniye aktivnykh zhidkikh sred na vynoslivost' stali - The effect
of active fluid media on the strength of steel. Moscow. Mashgiz, 1955); liquid Sn and
its toug};ening effect on cyclically-tested steel is an example of the opposite effect
Card 1/3 :
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(cf. Chayevskiy, M.I., Akad.n.SSSR,Dokl.,v. 129,n0.5, 1959). In martensite-like non-
equilibrium structures corrosional media may lower the fatigue limit by tens of
times. Erosion- and cavitation-active media impair fatigue strength nsually by
the creation of stress-concentrators. Neutron-radiating media may increase the
fatigue strength over the short term, but lower it in the long run. Media that dis-
solve the structural material weaken it usually, e.g., in the action of some liquid-
metal fusions on ferritic alloys. Media that form compounds with the structural
material may strengthen or weaken it thereby, but even if the ultimate product is
weaker than the initial material, the formation in the surficial layer of residual
compressive stresses may produce a net strengthening effect; example: The effect
of liquid metallic Sn or the Pb-Sn eutectic on steel (cf. Chayevskiy, M.I.,Akad.n.
SSSR, Dokl.,v.134, no. 6, 1960). To establish order among the many seemingly con-
tradictory physical, physico-chemical, electrochemical and other effects, certain
basic media and materials factors can be identified. Adsorption, preceding corro-
sion and diffusion phenomena, is a universal factor. Adsorption of surface-active
clements lowers the surface energy of a solld and weakens it, at times to the point
of reducing the metal to colloidal particles, as is observed in tests with Zn single
crystals covered with liquid Ga (Shchukin, Ye.D., et al.,Kristallografiya,v.4,no. 6,
1959). Some weakly surface-active media, however, may even strengthen a metal
(cf.Maksimov,G.G.,et al., in Sbornik '"Voprosy mashinovedeniya i prochnosti v
mashinostroyenii, " no.7, 1961). Adsorption effects occurring at the interface
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between the metallic body and the medium soon penetrate through surface defects

and by diffusion ulong the innor interfaces of the surface-active phases dissolved in
the solid. The result is ""adsorption fatigue" (Karpenko,G.V., Prikladnaya mekha-
nika,v.3,no.1, 1957). Another universal factor affecting the interaction of cyclically
stressed materials with surrounding media is the presance of a varicty of atatistical-
ly distributed defects (from ultramicroscopic to macroscopic), including disloca-
tions and vacancies, variations in surface-tension gradients, etc.; the Rebinder cffect
is cited {Rebinder,P.A., Zeits.f.Phys.,v.72, 1931, 191, and in Yubilneynyy sbornik,
posvyashchennyy Oktyabr'skoy revolyutsii, Izd-vo ANSSSR, v. I, 1947, 123). The acti-
vation of a solid body under deformation, which reduces the activation increment
required of the external medium tc produce a weakening effect. Uneven action by
the medium due to uneven deformative activation of the metal facilitates the weaken-

ing effects; hence, the pre-test treatment of the specimen may have a decisive
effect on its fatigue strength. The "inherited" effects of machining, etc., may facili-
tate the attack by an active medium; on the other hand, any cold-hardening finishing
operation which suppresses the changes caused by antecedent cutting operations,

will exert a protective effect. There are 19 Soviet references, of which 18 are
Russian-language and 1 German-language.

ASSOCIATION: None given.
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pwéperties of a steel, ‘together with a critique and.a presentation of the -authors' con- NI
cghts on this problem. The existing theories of .hydfqgen-’ex?britthmeht can'be divided - - JEES
‘ing® 3 groups, each of which has a number of ramifications # (1) The E ! "
: PFgssure theory, including (a) the-theory of the areal pres fire, (b) the diffusion £
t{i’é,pry, {c) the energetic theory,(d) the theory of reversibld and-irreversible »bristle-.
nig’s's; (2) the adsorption theories;- (3) the theoxry of the maximal triaxial stressegy
Ihe first concepts are discussed in the lig :
Birrett concepts, the. Bastien-Azou concepts, the DeKazinczy theory, 'the.'quvieti;%? o
jg::oz'-Mingin views, and others. The critique of the pressure thecry follows 2. 1_l§z‘cs: T

n the

<o N

éffect of diffusion processes on the mechanism of H-embrittlement and attempts to
attribute it strictly to the pressure in the collectors. On the other hand, it can be

- $/723/61/000/001/001/08

Modern concepts °“theef{6°t°f H on the properties 6£_.ét'eél. "

vyzyvayushchiye navodorozhivaniye stali. In-t mash, i a.ytdmg AN , ?

. UkrSSR. - Kiyev, Izd-vo AN UkrSSR, 1961, 5-21, .

SR

Thepaper srétsi.féft‘lnx ,thé'_exiaﬁtjﬁaéip‘.ﬂieories on the effect of H on the Lo .

(1) The H-moleculary = -

[

it of the Zapffe-Sims theory, the Cottxgell--

one hand, the position taken by the originators. of that theary disregards the
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reasoned that, according to the combined pressure and diffusion theories, the pres- -’
_sure of the molecular H in the collectors must evoke, firstly, a decrease in tensile =
" strength and, secondly, a:decrease in plasticity of the steel. By vector analysis it ..
can be shown that a reduction in plasticity alone can reduce the external force re- -

' quired for tensile fracture. However, the reduction in plasticity of the gteel cannot -

" be attributed solely to the action of tha ‘internal:pressure in the collectors. A survey :

“of this line of c‘ﬁtic'i.s'm;"_ié..'set’;foith‘i.‘{f-_A,_,ﬁxrther}_re'view’ of the other theories of H~ -

O oy

-embrittlement follows,. utilizing primarily Western sources. Following a presenta-

tion of the theory of the mechanism of the reversible and irreversible H-embrittle~ -
ment, it is stated that experiments performed by the junior author (see Abstract .
S/723/61/000/001/002/005) confizm that-thdory. The intensification of the H- -~ '
embrittlement effect in steel, ‘under conditions of hydrogenation during the process
-of deformation of a specimen, -is attributed to the more economical utilization in -
.that process of the available H than in the case of a deformation following an ante-
‘cedent ,hydrdg'ena_.tibh;v_fC_'ra'ck_férma"tidn_,ifsja‘;dhie'\ied: by a negligible amount of Hin
‘the near-surficial specimen layer.: As the specimen is further stretched, - the ‘H that.
‘isisupplied to the specimen continuc usly from the environment succeeds-in diffusing’
-tojward the root of the crack and thereby facilitates its further.deve lopment. Further’
-reasonings in favor of ftheftéve:sible;—;if’rev_ers'ibl_e}-Hfe'xr_xbrittle’mént are adduced. -:
‘There are 5 figures and 37 references (15 Russian-language Soviet, 18 English- "
1dnguage, 3 French, 1 German). . i R T s e T
‘Qard 2/2 o e
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$/735/61/000/000/003/014
QUTHORS: Chayevskiy, M.I., Popovich, V. V., _Karpenko, G.V.
TITLE: A machine for the investigation of elastic-plastic torsional deformations.

SOURCE: Akademiya nsuk Ukrainskoy SSR. Inatitut mashinovedeniya i avtomatiki.
Mashiny 1 pribory dlya ispytaniy metallov. Kiyev, 1961, 19-25.

TEXT: The design of a machine for torsional testing of steel specimens at high
temperatures (T), in contact with various fluid media, and with large cyclic defor-
mations, i8 described. Test data for normalized steel ''50" at room temperature

are adduced. The machine was developed to provide an experimental means for a
determination of whether or not to include cyclically alternating torsional-stress
conditions implying elastic-plastic deformation as reasonable design conditions for
certain power-plant elements, such as tubes and boilers, which may undergo a rela-
tively small number of such cycles in their operational life span. The vertically
oriented spccimen is clamped rigidly at its lower end. The upper, rotatable, strain-
gage—dynamometer clamp is twisted by a 0.6-kw, 1410 rpm, reversible electric
motor via a two-stage 1:30x 1:64= 1:1920 worm-gear train (angular rate - 4.6 rad/
min). The angular travel of the clamp i8 measured by a rheochord. The motor-
reversal switch is actuated by travel-limiting stops for fixed-deformation tests and’

Card 1/2
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A machine for the investigation of elastic-plastic, , . S/735/61/000/000/OO3 /014

by strain-gage signals for f
avoid temperature effects),
gages are recorded by a coo
8is loop (cf. Chayevskiy,
nykh konstruktsiyakh - T
During fixed-torque tests
bridge circuit,

which drives bo

but are
shows the
twist amplitude and (2)
mation work A (kg/cm) as
a function of the maximum ta i + The latter curve is well ap-
Proximated by A= (1/3) <10~ ures and | Ukrainian-language
ASSOCIATION: None given. | Soviet reference,
Card 2/2
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B AUTHORS: ’ Karpenko, ) G.V..

" TITLE: . The effect of hydro en-sulfide water on the mechanical propertieg.of =

%/ SOURCE: . Vliyaniye rabochikh sred na svoystva stali, ,vyp.l: Sredy, vyzyvahush- ' Si

. TEXT: The paper reports experimental tests which show that the impairment of ; [RS8
~ | the mechanical properties o'f"a"ateel[du_zfing,_’ah’o':;atermé;&@aking in H,S water :'s)' at-‘_*}i‘ -
- ! tributable to hydrogenation and not'to corrasion. Desayption of the H restorasythe | B .
" ; initial mechanical properties of the'steel almost fully. 11‘ o) 4
i/, formed on low= and medium=~C-steels in the form of 1-mm-diam wire (0.07%M5, -
& 0.47% Mn, 0.04% S, 0.007% P) and 2-mm-diam wire. (0.67% C, 0.44% Mn, 0.029% S, '

irpeded by a 20-mmathick oil layer. floating atop the water. * Following imm ‘rsion | N
for differing periods of time, bending and torsion tests were made or somie qf-the | MK

"APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000720820009-3
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Stepurenko, V.P.

1

_chiye navodorozhivaniye stali.. In-t mash. i, avtom. - AN UkrSSR. L
Kiyev, Izd-vo AN UkrSSR, 1961, 27-33. S :

Ch - : ! ‘

he investigation wasgper-

0.019% P). The wire specimens were degreased and immersed into water c iftain- |
ing various amounts of H,S. :Escape of the H,5 during the immersion proce § was

specimens, ‘while other apecritt_lex;qf}v{eiq"subje_cted- to drying for the purp’o'se.ii;f aging, | |EN

R .
e -
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"~ immersed i in H,S water; however, durmg short-term exposure of the spécimens the
. 1mpazrment of the plastxc propernes occurs throv.gh hydrogenatxon of the cathodic

 The effect of hydrogen-sumde wa.ter on G s/723/61/00010011003/oos

followed by desorpuon of the H which had penetrated the steel by means of cathode 5
processes in the HZS water. "The second group of specxmens was then also tested

for bendmg ‘and torsion after a prescribed holdmg time in the drter at dszermg
. temperatures. The results of the tests are shown in the form of graphs of the = = . .°
flexural plasticity of the wire vs. time,- for different flexural and torsional plasncxty
~ of the wire vs. time, £or dxfferent H, S concentratlons. and it was. found that: (l)

Both the anodic and the cathodic process affect the mechanical propertxes ‘of steets

"i

regions only; (2) the losses in plasticity (the. decrease in the number of flexural and
torsional straxns) of the steel apecimens after i unmersxon in-the H,S water mcreases

thh 1ncreasmg concentratlon and with- mcreasmg exposure time of the specx ent’ to ‘
the medium; (3) the effect of the HZS water is more _pronounced in.the torsional - o

tests than" in the flexural. teste. (4) desorptxon of the H restores the plastm proper- .
ties of the steel: almost fully; - ‘the higher the aging temperature, the faster the plas= |-
ticity is restored. . There are 7T-figures and 2 references (1 Russian-language’ Soviet |
and 1 French-language onginal by Bastxen-Armot m Russxan translation) :

_» Ca.rd 2/2
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KARPENKO, G.V.; STEPURENKO, V,T.

—_— .

Effect of polarization on the plasticity of steel. Vliian.rab.

sred.na svois.stali no.l:3/-38 '161. (MIRA 15:5)
(Steel~-Corrosion) (Polarization (Electricity))

[ S D
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KARPERKO. G,V.; STEPURENKO, V.T.

Co
Effect of preliminary hydrogen absorption on the corrosion
resistance of steel. Vliian.rab.sred.na avois.stali no.1:39-44

161, (MIRA 15:5)
(steel--Hydrogen content) (Steel-=Corrosion)
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§/735/61/600/000/005/014
AUTHORS: Maksimovich, G.G., Yanchishin, F.P., Popovich, V.V., Nagirnyy, S.V,,
Karpenko, G. V. By
TITLE: Machines for micromechanical endurance testing under variable tension .
in various media.

SCURCE: Akademiya nauk Ukrainskoy SSR. Institut mashinovedeniya i avtomatiki.
Mashiny i pribory dlya ispytaniy metallov. Kiyev, 1961, 41-46.

TEXT: A machine is described in which inertial loading is used in the endurance
testing of 1- to 3-mm dia microspecimens in various fluid media. Variable-tension
testing methods are described, and test data reported on l1-mm dia steel-45 micro-
specimens in air, MC (MS) oil activated with 2% oleic acid, and a 3% watery solution
of NaCl. Testing of microspecimens is attractive for the determination of the effect
of environmental media on the static and cyeclic fatigue strength of a material; in
smaller specimens the ratio of the surface area to the cross-sectional area is
greater than in large specimens. Testing machines for static microspecimen tests
have been described elsewhere (cf. Roytman, I.M., Fridman, Ya.B. Mikromekhani-
cheskiy metod ispytaniya metallov - The micromechanical method of metals testing.
Moscow. Oborongiz, 1950. Konoplenko,V.P., et al., Zavodskaya laboratoriya, v.25,
5 no.1l, 1959. Regel,V.R., et al., ibid.). Variable-load testing is well known for large
specimens, but little has been done for the testing of 1- to 3-mm dia microspecimens

_ lc);ecaautlz%of the difficulties inherent in the over-all precision and especially the exact
i ar 3

APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000720820009-3"



"APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000720820009-3

Machines for micromechanical endurance testing. .. $/735/61/000/000/005/014

centering required. In the authors' machine tho specimen (surrounded by a beaker
for tests in various fluid media) is suspcended from an annular dynamometric holder
equipped with surface wire strain gages. A prescribed weight, spring-suspended
from the lower end of the specimen, constitutes the static tension load. Also sus-
pended from the lower end of the specimen is a floating frame containing an eccent-
ric weight which is flexible-shaftdriven by a 30-w d.c. motor at 3,000 to 10,000
rpm. A spring parallelogram attached to the vertical machine support absorbs any
horizontal component of the vibration, and only the vertical component of the cyclic
inertial load is borne by the specimen. A variable resistance in the feed circuit
permits programmed variations in the inertial load. The strain-gage readings are
taken on an MIIO-2 (MPO-2) oscillograph. The annular dynamometer is precalibra-
ted statieally. The strain-gage signals are preamplified on a tensometric TY =6M
(TU-6M) amplifier. All tests were made in tension only, the mean load {equal to
the static load) was held constant or varied, and the inertial-load amplitude was
held constant or varied, Test data on carhon steel ''45' are reported. The static
(or mean) tension was o, =29.3 kg/mm?, the inertial load, with a frequency of 50
and 142 cps, was varied. Fatigue curves are shown. The fatigue limit at high
stresses is found to be greater in fluid media than in air. At the 142-cps frequency
the fatigue limit in air and in activated oil is attained at 2.5 107 cycles. Thege

is no noticeabl effect of the activated oil on the fatigue limit on the basis of 10

Card 2/3
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- Machine for micromechanical endurance testing... $/735/61/000/000/005/014

cyclea. The NaCl solution produced a continuous impairment of the fatigue limit.
At 50 cps an analogous bchavior ge observed. The endurance limit in air and in

activated oil is attained at 8.5 10° cycles. NaCl reduces the fatigue limit continu-~
ously. There are 3 figures and 6 Russian-language Soviet references.

ASSOCIATION: None given.
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¢ of electrolytically penetrated - H (the "'H fatigue of steel'

"% polarization. ‘Whan'the current density is small, ano

st
R |

123/61/0007001/08g/005

. AUTHORS: Karpenko, G.V., Babey, Yu.L, Kripyakevich, R.L =~

TITLEOn hydrOgenfatigu fstoelundercathodxc éz‘dtecti_én.
SOURCE: . Vliyaniye rabochikh sred na svoystva stalis jvyp.1: Sredy, vyzyvajpshc
- .. :iye navedorezhivaniye stalii. In-t mash, i aytom., AN UkrSSR,

.. Tzd-vo AN UksSSR, 1961, 59-64,

: : - . An experimental investigation has ghown thdt under cathodic’ protg
of cyclically stressed steel parts their endurance is impaired because of the'g

It is established that this
density of ;the_»_'cathééc '
} & corrosion processeg dceur

~ The éevelopment of H fatigue is i npeded if the electrolfde is not sufficiently jii

phenomenon-is intensified with an increase in the curr

S . owing to the ,Vfor:na.ti'o'x{éf_}ahﬂalgalijje' zone. . A special eHuipment was const

e it was constructed by the. Institute of Machine Science and Automatics, AS

-~ (cross-section shown) for the fatigue testing of a metal Jnder simultaneous hudr.
* genation. . This equipment was used in conjunction with’ he IMA-30 testing: tgchine;

E and was capable of testing 10-30-mm diam specimens by pure cyclic flexure

i _rotation, ~ The specimens actually used had 20-mm diam in their working po

.+ They were made of steel 45 (0.45% C, 0.65% Mn, :0.34% Si, 0.035% S, 0.021% B, -
c g Card 1/2 o e e T B
R LR )
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»On hydrogen faugue of steel under cathod:c G sl723/61/ooo/0011005/oo ‘

- 0.03% Ni, - 0 05% Cr, o‘b-'-* 70 kglmm HB a 207) The corrosive medium tested was !

Cea3% solutxon of NaCli in faucet wa.ter, which, to a degree, sxmulates sea: water. __’l‘he
.. specimen served as the cathode, and a Pt anode was employed. The electrolyte _wa.
. introduced under a small presaure, so that the working part of the spscimen-was

' fully immersed. Polarization was achieved through a recnﬁer and a rheostat, whx-.
© .. provided a current density rangi ,?g from 0,007 to 6.2 ampl dm . The tests in a1r

* were performed on a basis of 10’ cycles and in the corrosive medmm, at-2.107
cycles. The values-of the fatxgue limit vs. the cathode current density are graphed,

together with fa.t:gue limit va, the numbex .of. cycles, with the current density as a:
parameter. It was nioted that there is an’ optimal current density (0.15 amp/dm for
- the conditions of the presént investxganon), at which the anodic process comes to a’

total standstill and the fatigue: strength attains a maximal value, which however is
- still 10% lower than in air, a phenomenon that is attributed to H fatigue, 'It-is con~

cluded that, ‘in any stress analysis ‘of parts that may have to operate under condx-

tions similar to those tested, the effect of H fatigue should be taken mto account, -

together with the specific condxuons of the electrolyte exchange that may occur in

the respective practical case.: -There are 3 figures and 6 references. (5 Russxanj
- language Soviet and 1. Engli'sh-language.v Evans, U.S., Metallic corrosion, passi

ity and protechon, Zd ed.'. London, Edward Arnold 1946 in R.uesxan translat:on’

-Ca.rd z/z |
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KARFENKO, G.V,; LITVIN, A.K,.

Effect of hydrogen on the microhardness of structural components

in low~carbon steel. Vliian.rab.sred.na svois.stali no.l:73-79

161, (MIRA 13:5)
(Steel—Hydrogen content) (Hardness)

APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000720820009-3"



